Using a panel of 38 economies, over the period 2001 to 2010, we analyse the link between different facets of education and diversification in international portfolios. We find that university education, mathematical numeracy, in addition to financial skill, play an important role in reducing home bias. After separating countries according to their level of financial development, we find that less developed economies with more university graduates, or with higher level of mathematical numeracy, have lower level of local equity bias compared to more developed countries. We also find that the beneficial effect of education is more pronounced during the most recent financial crisis, especially for economies with less developed financial markets.
Introduction
A topic of considerable recent interest in international capital markets is the extent to which equity portfolios are concentrated in investors' domestic markets. Investors seem reluctant to reap the full benefits of international diversification and overinvest in their domestic assets rather than in international portfolios. This preference is commonly termed as the 'Home bias puzzle' and has attracted a great amount of attention in the recent literature (see Sercu and Vanpée, 2007, 2012) . Following the seminal work of French and Poterba (1991) , several authors have documented a number of plausible explanations, which primarily focus on institutional factors or individual investor behaviour (see Lewis, 1999; Karolyi and Stulz, 2003 and Sercu and Vanpée, 2012 for surveys). However, the role of education in international portfolio diversification is less researched. Our aim in this paper is to fill this gap by exploring the link between various measures of education and equity home bias, paying special attention to the heterogeneity in financial development and the most recent financial crisis.
The last two decades have seen a phenomenal growth of financial instruments and products, as evidenced by a number of new assets that were developed based on subprime and other mortgages before the 2007-10 global financial crisis. However, the ability of investors to make sound financial decisions on the basis of these new assets was severely challenged in the light of the massive losses incurred during this period (see Klapper et al. 2013 ). This process has underlined the need for better education and financial awareness among citizens, educators, community groups, businesses, policymakers and government agencies to ensure their financial security (see Lusardi, 2008; Lusardi and Tufano, 2009 and Gerardi et al., 2010) . The extant literature on financial literacy is concerned with the links between financial knowledge, saving and investment behaviour (see Jappelli and Padula, 2013; Lusardi et al., 2013) , and has considered the role of education and financial literacy in many aspects of economic behaviour, both at the micro and the macro level (see Stango and Zinman, 2009 and Guiso and Jappelli, 2005 , 2008 , for surveys). For example, this literature demonstrates a clear relationship between borrowing and investment decisions of individuals and a number of researchers have shown that a lack of education and knowledge leads to poor risk diversification and inefficient portfolio allocations (Christelis et al., 2010) . At the macro level, economic literacy is essential for the good and efficient working of the markets and policies. A lack of financial knowledge, on the other hand, can result in an increase of deceitful financial practices and unfair competition in financial markets (Jappelli, 2010) .
Therefore, both micro and macro studies conclude that we should observe a direct and positive relation between financial education and financial decision making (Hilgert et al., 2003; Cole et al., 2011) .
One popular finding in the financial literacy literature postulates formal education matters for the process of financial decision making (see Graham et al., 2009 and Cole et al., 2012) and financial participation (see Karlsson and Nordén, 2007 and Van Rooij et al., 2011) .
Education also works through the behavioural patterns of investors. In particular, educated investors demonstrate a higher level of competence and invest more heavily in foreign equities compared to individuals with lower levels of education (Heath and Tversky, 1991; Garrett, 2003 and Magi, 2009 ). Thus, knowledgeable, educated and more financially capable people are able to manage their finances better by making good and profitable decisions for their economic security and well-being.
The purpose of this paper is to bridge the strands of the literature on international portfolio diversification and education in order to provide, a systematic empirical analysis of the impact of education on equity holdings, taking into account both the different degree of financial development among economies and the most recent financial crisis. The motivation for exploring the role of education in equity portfolios stems from the fact that education influences financial awareness, knowledge, skills, attitude and the behaviour of investors to make sound financial decisions in order to achieve individual financial well-being. Lack of education and financial awareness, on the other hand, can be key reasons behind the lower degree of international portfolio diversification and an increasing reliance on domestic equity portfolios. Hence, education and potentially financial literacy help to reduce information acquisition costs related to foreign investment opportunities, improving the awareness of the benefits and risks of international portfolio diversification.
In our study, we also recognise that education may not influence all economies in a similar way. We allow for the fact that economies with different levels of financial development might respond to improvements in the level of education differently, since emerging market economies typically find it difficult, or prohibitively expensive, to access foreign financial markets (Mizen and Tsoukas, 2010 and Mizen et al., 2012) . However, emerging markets have experienced considerable development in their financial markets over the past few decades accompanied by lower inflation, stronger institutions and creditor rights Warnock 2003, 2006) . In addition, the link between different levels of education and portfolio diversification should be more potent during extreme economic events, such as the most recent financial crisis. Gerardi et al. (2010) show that limited financial literacy (numerical ability) played an important role in the recent subprime mortgage crisis in the US.
Thus, the link between education and financial literacy is likely to be more potent during the financial crisis as it might help in resolving information asymmetries in the economy and improve investors' competence level and cognitive abilities.
The value added of the present paper is threefold. First, we consider a direct role of education in influencing equity home bias. In addition to the country-specific and financial indicators previously considered, this study also considers the impact of different measures of education. This approach complements the existing empirical literature on international portfolio holdings (see Chan et al., 2005 , Fidora et al., 2007 and De Moor and Vanpée, 2013 , which highlights the effect of different institutional and financial factors, geographical, political and behavioural effects on home bias in international portfolios.
The second main contribution of this paper is that, using comparable multi-country panel data, we are able to identify which countries are more likely to benefit by the reduction in equity home bias from a higher level of education. Intuitively, we do not expect all countries to be equally affected by education. It is widely accepted that economic literacy differs widely across countries and tends to be rather limited in poorer demographic groups (Jappelli, 2010) . Countries with higher levels of education tend to benefit much more from financial liberalisation (Bekaert et al., 2001) . In this paper, we test whether there is a differential effect of education on international diversification for economies with more and less developed financial markets.
Finally, we assess whether the education-home bias nexus has evolved over time for economies with more and less financially developed markets. The most recent financial crisis has provided fertile ground for analysing the changes and developments that took place in the financial systems of several countries. During the crisis period, markets faced macroeconomic imbalances, liquidity risk and international risk, leading to the possibility of contagion (Arghyrou and Kontonikas, 2012) . Hence, there is a need of financial awareness among investors to make correct investment decisions during periods of distress. The pattern of capital flows was vastly heterogeneous across countries during the crisis as investors tried to reduce their international exposure and accordingly increase their exposure in improved economic conditions (Raddatz and Schmukler, 2012) . This, in turn, resulted in a decline in the assets invested abroad and thus an increase in the proportion of equity portfolios which are concentrated in the domestic market of investors (Milesi-Ferretti and Tille, 2011) .
The paper is organised as follows. In section two we offer a brief review of the relevant literature. In section three we describe the econometric modelling strategy. We present the data used in our empirical analysis along with summary statistics in section four, and we report the econometric results in section five. In section six we subject our main models to a battery of additional tests and we provide concluding remarks in section seven.
Review of existing literature
There is a wide literature which highlights the advantages of international portfolio diversification utilising US data. These studies show that diversification of portfolios reduces risk (Solnik, 1974) and that benefits can be attained by investing in emerging markets (Harvey, 1995) . Rowland and Tesar (2004) show that investments in stocks of multinational firms can be profitable and hence, utility gains from the addition of international assets to a benchmark portfolio of domestic equities are substantial. However, for investors in emerging markets, international diversification is likely to be more beneficial as these countries typically face higher risk (Driessen and Laeven, 2007) . Despite the gains from international diversification, investors still tend to invest more in their domestic stock and bond markets.
Since the path breaking work of French and Poterba (1991) and Tesar and Werner (1995) , who provided evidence of equity home bias of around 94%, 98% and 82% of their total equity investments in the US, Japan and the UK respectively, several justifications have been offered in the literature for the existence of the equity home bias puzzle. These include institutional explanations, such as hedging possibilities. For instance, studies by Adler and Dumas (1983) and Cooper and Kaplanis (1994) identified domestic risk hedging as an important explanation for home bias. Other proposed explanations include hedging foreign exchange risk (Fidora et al., 2007 and Mishra, 2011) , transaction costs and barriers to international investments (Stulz, 1981) , information asymmetries (Kang and Stulz, 1997; Ahearne et al., 2004 and Ivkovic and Weisbenner, 2005) , geographical proximity and familiarity (Coval and Moskowitz, 1999 and Kilka and Weber, 2000) , corporate governance and transparency (Gelos and Wei, 2005) and behavioural explanations such as familiarity with one's domestic companies, optimism about domestic equity market and asymmetric expectations (Fellner and Maciejovsky, 2003) . Detailed literature reviews on home bias are provided by Lewis (1999) and Sercu and Vanpée (2012) . The consensus is that equity home bias is a complex phenomenon and is probably caused by a combination of behavioural and institutional biases.
In the financial capability literature, Bernheim (1995 Bernheim ( , 1998 highlighted that most individuals lack basic financial knowledge and numeracy. Numerous surveys have emphasised that specific sub-groups in the US population and elsewhere have very low levels of economic and financial literacy (Hilgert et al., 2003; Agnew and Szykman, 2005, Lusardi and Mitchell, 2011a, b) . Studies generally confirm the importance of financial literacy training by showing a direct and positive relation between financial education and financial decision making (Hilgert et al., 2003; Cole et al., 2011) . Education also helps in increasing participation in stock market investments (Van Rooij et al., 2011) and diversification of portfolios (Campbell, 2006) . In addition, it influences borrowing decisions and retirement planning (Cole et al., 2012; Lusardi and Mitchell, 2007 and Klapper and Panos, 2011) .
Education further impacts on financial behaviour and educated investors demonstrate greater optimism towards financial markets (Puri and Robinson, 2007) , better planning in terms of retirement and making crucial financial decisions (Lusardi and Mitchell, 2007, 2011a, b) . Since the end of the 1980s, there has been more deregulation and financial innovation resulting in more availability of financial investment options in equities. Many researchers have found that a lack of knowledge leads to poor risk diversification, inefficient portfolio allocations and a low savings rate. Banks and Oldfield (2007) analysed the numerical ability and other aspects of cognitive ability among a sample of older adults in England and found that numeracy levels are strongly correlated with understanding of pension arrangements, perceived financial security, retirement saving measures and investment portfolios.
The international evidence highlights the existence of very low levels of financial literacy around the world. In an earlier survey, the Organization for Economic Co-operation and Development (OECD, 2005) confirmed that widespread financial illiteracy prevails in countries such as Europe, Australia, and Japan. Jappelli (2010) shows wide diversities in the levels of economic literacy, pointing out that lower levels of development in stock and credit markets are related with lower levels of economic literacy 1 .
The studies discussed above provide a useful background for the linkage between education and equity portfolio diversification. In the home bias context, very few studies address this issue. Karlsson and Nordén (2007) provide evidence that higher levels of education are associated with a lower likelihood of home bias, focusing on the portfolios which formed a part of the Swedish pension plan. Kimball and Shumway (2010) show that financial education has significant explanatory power in home bias and market participation by developing an index of investor sophistication derived from April 2005 Survey of US Consumers. Giofre (2012) also documents the impact of financial education and investor protection on equity portfolios. Yet, the above studies do not take into account the heterogeneity of financial development at the country level, nor do they extend to the recent financial crisis. In this paper, we ask how important are various measures of education in determining equity portfolios taking into account both the degree of financial development and the recent global financial crisis. In the sections that follow we turn to our estimation strategy and data.
Empirical implementation

The baseline specification
In order to establish whether different measures of education affect international diversification in equity markets, we model the determinants of equity home bias and check whether education is a significant determinant. Following the recent literature on international diversification (see Chan et al., 2005 and Mondria and Wu, 2013 ) our empirical models are estimated using Ordinary Least Squares (OLS) 2 . We also generate a dummy variable to capture financial development (Fin.Dev), which takes the value one if a country's stock market capitalisation is greater than the mean and zero otherwise. The Fin.Dev dummy enters on its own in order to gauge the direct impact of financial development on equity home bias. We consider the following baseline model: ,
where = 1, 2, …., N refers to the cross-section of units (countries in this case), = 1, 2, …., T refers to the time period, is the dependent variable of equity home bias for country and year , respectively. denotes education in country and year measured in three 2 To ensure that our results are not driven by the potential endogeneity in our regressors we also employ instrumental variable (IV) regressions. We instrument different measures of education using primary education enrolment rates and unemployment rates and other financial variables are instrumented using their own values lagged twice. 
where is domestic equity holdings of investors in country at time , is the total equity portfolio held by the investors in country at time , is equity market capitalisation of country for time and is the total world equity market capitalisation.
The effects of education on various aspects of financial behaviour have been analysed in previous studies (Kennickell et al., 1996; Karlsson and Nordén, 2007; and Stango and Zinman, 2009 ). The upshot is that education is associated with financial sophistication and irreprehensible financial behaviour. Kimball and Shumway (2010) show that investor sophistication has significant explanatory power in home bias and market participation 3 .
Departing from this literature, we employ different measures of education to capture, for the first time, the effect of different levels of formal education and finance/numeracy skills on international portfolio diversification, paying special attention to the recent financial crisis and the different levels of financial architecture.
As already noted, education is measured using three different indicators to ensure the robustness of our results 4 . We begin by employing tertiary school enrolment rates to capture the effect of formal education (Jappelli, 2010) 5 . We then employ two measures of financial education/numeracy in the spirit of Jappelli (2010) . Specifically, we allow for a broader definition of education by using OECD-PISA test scores which indicates mathematical numeracy 6 . We also measure the availability of financial skills from managers' surveys. Both financial skills and mathematical numeracy are good measures of financial literacy since they are related to three concepts of financial knowledge, as identified by Lusardi and Mitchell (2014) , these are numeracy and capacity to perform calculations related to interest rates and understanding the concepts of inflation and risk diversification 7 . Higher levels of education imply higher levels of financial sophistication and investor competence, therefore, increasing financial market participation (Cole et al., 2012) . In turn, we expect higher levels of education to be associated with lower levels of home bias in equity markets.
In addition to education, which is our core explanatory variable, we include in vector X a set of control variables that have been found to explain portfolio diversification in previous studies. We categorise these variables into six groups 8 :
Macro-economic conditions: We begin by using the growth in Gross Domestic Product (GDP) 9 . GDP growth can have both positive and negative impacts on home bias. Countries with fast growing GDP should attract more foreign investments resulting in a decline in the home bias. On the other hand, countries growing faster are mostly the emerging market economies that face higher risk, thus, discouraging foreign investments, resulting in an increase in home bias.
Foreign direct investment (FDI) was employed by Chan et al. (2005) as another measure of economic development. It is measured by net inflows of foreign direct stock investment, 5 The World Bank defines tertiary education as university-level education that includes undergraduate or postgraduate education (e.g universities, colleges, technical training institutes, community colleges, nursing schools, research laboratories, centres of excellence and distance learning centres). We do not take into account primary education as there is a weak relationship between equity home bias and primary education, which is also documented in the scatter plots presented in the Appendix (see Figure A1 ). 6 In 2012, the OECD carried out a large-scale international study to assess numeracy of young people. This data item, however, contains no historical values which are vitally important for the panel dimension of our dataset. 7 Note that Education in Finance, which was an alternative variable of financial education used in Jappelli (2010), was not available to us. The data-set in the present study was downloaded in August 2013 and this particular data item was removed from the database. 8 We have also experimented with the corruption index, as an additional control variable to deal with the concept of governance. This variable, however, proved to be highly co-linear with both financial skills and PISA scores as well as with financial openness. We have opted therefore, not to include this variable in our specifications. 9 We also use the log of GDP per capita as a measure of economic development and our results are broadly similar. However, the variable has high correlation with PISA scores, tertiary education and financial openness. Thus, this variable is not included in the main models.
scaled by GDP. An increase in FDI should have a negative effect on home bias (Chan et al., 2005 Restrictions (AREAER). The variables include the presence of multiple exchange rates, the existence of restrictions on current account transactions, the existence of restrictions on capital account transactions and the requirement to surrender of the proceeds of exports.
Hence, by structure the Chinn-ito index is a de-jure measure of financial openness as it attempts to measure regulatory restrictions on capital account transactions 10 .
Financial market development: Using turnover ratio, domestic credit and stock market capitalisation, we measure the impact of financial market development on equity home bias.
We expect to find a negative relation between these variables and equity home bias. Market turnover, which is measured by the turnover ratio, shows an asset's ability to be sold without causing much movement in price and value. Following Levine and Zervos (1996) , the turnover ratio helps in measuring market liquidity and transaction costs 11 . According to Bekeart et al. (2007) , the effect of liquidity is more distinct in emerging markets where Market capitalisation, as a percentage of GDP, measures the share price times the number of shares outstanding. This is an efficient measure of stock market size. According to Chan et al. (2005) , larger stock markets are more visible, more recognised and more developed, and therefore are able to attract more foreign equity portfolio investment. Thus, home bias in a country is likely to decrease with an improvement in a country's financial depth and liquidity. (2004), we employ the current ratio that signals the ability of firms to meet short-term obligations. This ratio is calculated as current assets over current liabilities. Thus, an increase in current ratio should have a negative impact on home bias as firms which are more liquid are able to attract higher levels of foreign investments, thus reducing the home bias.
Diversification benefits and financial factors: Following Edison and Warnock
In addition, we use Leverage, which is calculated as the ratio of total debt to total assets.
More indebted companies face a higher degree of information asymmetries and are associated with a weaker financial position. These companies are less likely to attract foreign investors which minimises their diversification benefits and therefore the higher the leverage, the higher the home bias. (2013), we account for foreign exchange rate risk by creating a dummy (Euro), which takes the value one if the country is a member of the Euro-area, and zero otherwise. Baele et al. (2007) found that home bias was lower for the countries that were a part of the European monetary union compared to other countries. Thus, foreign exchange risk is expected to have a positive effect on home bias.
Foreign exchange risk: Following De Moor and Vanpée
The impact of financial development
In the next stage, we explore the extent to which different levels of education may have an impact on the home bias of countries characterised by different degrees of financial development. To do so, we use the degree of stock market capitalisation as a sorting device.
Larger stock markets are considered to have higher mobility of capital, less volatility and risk and are more internationally integrated (Demirguc-Kunt and Levine, 1996) . Further, investors are attracted towards more developed stock markets due to the fact that they are characterised by lower transaction costs and higher liquidity (Chan et al., 2005) . The countries in our sample are classified into more and less financially developed on the basis of the average stock market capitalisation normalised by GDP 13 using the dummy Fin.Dev. This implies that countries above (below) the mean of stock market capitalisation are more (less) financially developed. As the degree of home bias in international portfolios is higher in less financially developed economies, the impact of education and financial sophistication on home bias is expected to be more important in countries with less developed financial markets compared to their more developed counterparts. In order to test this hypothesis, we modify equation (1), by including interactions between education ( and the financial development dummy (Fin.Dev).
The specifications above capture the impact of education on economies with different levels of financial development. If the interacted coefficients are statistically different from each other it can be concluded that the impact of education on the home bias is different between more and less financially developed economies.
Accounting for differences between crisis and non-crisis periods
Having identified a relationship between different facets of education and home bias for more and less financially developed economies, we then explore whether this linkage has evolved over time. Our sample covers the most recent global financial crisis and it provides an interesting setup to investigate the extent to which, controlling for other factors, home bias 13 In the robustness tests section we present results when we employ the ratio of total value of stock traded to gross domestic product as an alternative sorting device for financial development. In addition, we found that our results are upheld when other measures are used such as the mean of stock market capitalisation and outstanding domestic private debt securities to gross domestic product (GDP).
differs in crisis years compared to more tranquil periods. Therefore, we augment equation (3) with a financial crisis dummy (Crisis), which takes the value one over the period 2007-10, and zero otherwise. We then interact the education variable with the Crisis and the Fin.Dev dummies to examine whether the sensitivity of countries' home bias to different levels of education differs between crisis and non-crisis periods for more and less financially developed economies. There is evidence that the most recent financial crisis adversely influenced equity markets in the world: countries with poor credit market regulations and larger pre-crisis current account deficits were hit the hardest (Giannone et al., 2010 and Lane and Milesi-Ferretti, 2011 ). The estimated model is described as follows: (4) If the interaction terms during the crisis are significantly different from the same terms outside of the crisis, then the additional response of the home bias to education during the crisis is detectable compared to tranquil periods. 
Home bias measure
Portfolio holdings data for constructing the equity home bias measure are taken from Coordinated Portfolio Investment Survey (CPIS) held by the IMF. This survey contains comparable multi-country data at the security level from end-investors, custodians and a 14 Due to missing information in the CPIS dataset for India and Mexico, the home bias data for these countries begin in 2003. We have selected a data-set which is comparable to De Moor and Vanpée (2013) with the exception of Canada, Germany, Singapore and South Africa that suffer from missing data on the education variables. In line with the literature, we do not remove outliers from the chosen variables, but in unreported regressions we find that even after dropping outliers from the equity home bias term and the regression variables, our results remain unchanged. These results are not reported but are available from the authors upon request.
combination of the above. Portfolio investment is broken down by instrument (equity) and residence of issuer 15 . The equity market capitalisation data are from the World Federation of Exchanges (WFE).
Education
In our study, we measure education using traditional indicators such as tertiary school enrolment rates, mathematical literacy and financial skills. Tertiary enrolment rates are drawn from the WDI of the World Bank. As an alternative measure of education we employ the PISA maths scores for 15 year old individuals. This is a good proxy for economic literacy as it provides an assessment of financial knowledge and skills (Jappelli, 2010) . This variable can also be a good measure to capture the numerical ability as the propensity to invest is related with numerical ability, verbal fluency and recall skills (Christelis et al., 2010) . Finally, this variable allows us to capture financial literacy among young people, which has been highlighted as an important factor at the beginning of individuals' working life (see Jappelli, 2010 and Lusardi and Mitchell, 2014) . In addition to these variables, we use an indicator of financial skills drawn from the IMD World Competiveness Yearbook (WCY). This indicator is based on a survey conducted on senior business managers who represent a cross-section of the business community in the countries examined. The survey tries to answer questions related to efficiency and ability of managers to adapt towards changing enterprise competitiveness. WCY also reports questions related to value added activities in business, since skilled labour force is able to enhance a country's competitiveness. The distribution and ranking of economies in the survey carried out by WCY is very similar to those provided by the Survey of Health, Assets, Retirement and Expectations (SHARE), which gives information on the cognitive ability at the individual level in 11 European countries (see Jappelli, 2010 and Jappelli and Padula, 2013) . Thus, WCY can provide a representative base for conducting our empirical analysis.
Other influences
Data on GDP growth, foreign direct investment (FDI), trade and labour force size are taken from the WDI of the World Bank. Turnover ratio, domestic credit and stock market capitalisation data are also sourced from the WDI of the World Bank. Finally, data on 15 The CPIS provides the most comprehensive survey of international portfolio investment holdings and has been employed by a number of recent studies (e.g. Fidora et al., 2007; Wang, 2009 and Gianetti and Koskinen, 2010) . However, it is still subject to a number of important caveats such as incomplete country coverage (see De Moor and Vanpée, 2013 
Summary statistics
By way of preliminary analysis we present descriptive statistics for equity home bias and the country-specific variables used in the regression models in Table 1 and market capitalisation are larger for the developed countries and are also significantly different from the less developed group. In addition, while less developed economies display higher current ratios and levels of debts, the differences are not statistically significant.
Finally, the mean of the Euro dummy is higher for more financially developed economies and also significantly different from the less developed group.
Taken together, two points can be highlighted from these preliminary statistics. First, equity portfolios are significantly home-biased in our sample. Second, more financially developed economies enjoy an advantageous position in attracting foreign investments, display higher levels of education, stronger economic and financial factors, financial market liberalisation and lower exchange rate risk than less financially developed economies. It remains to be seen, though, whether these preliminary findings continue to hold when we control for a number of factors which are known to play a role in international diversification studies. In the sections that follow we test within a formal regression analysis framework whether education has a statistically significant influence on equity home bias.
Results
Education and home bias in equity portfolios
In this section we shed light on the role played by education in equity portfolios. We report parameter estimates obtained from OLS and instrumental variables (IV) regressions 19 .
IV methods rely on two assumptions. The first is that the excluded instruments are distributed independently of the error process, and the second, that they are sufficiently correlated with the included endogenous regressors. We propose that primary education enrolment rates and unemployment rates (percentage of total labour force) can provide plausible exogenous 19 We show the first stage IV estimates and statistics in table A3. source of variations in the level of education 20 . In addition, both instruments are expected to affect education and numeracy but they do not impact the degree of diversification directly.
We also assume that all the other control variables used in the model are possibly endogenous. Thus, we instrument for these variables using their own values lagged twice.
Lags of the variables are legitimate candidates since they contain information about the current values of the potentially endogenous variables and remain uncorrelated with the current value of the measurement error (see Almeida et al., 2010) . 21 We check the relevance and validity of the instruments used for education as well as for our control variables employing a number of diagnostics. P-values for these tests are reported at the foot of the tables.
We report OLS estimates of equity home bias for different measures of education in columns 1-3 and IV estimates in columns 4-6 of Table 2 22 . We begin with tertiary education in column 1 and then add PISA math scores and financial skills in subsequent columns. The point estimates on education suggest a robust relationship between the different measures of education and the home bias for equity portfolios. Education attracts a negative and highly significant coefficient for all the three measures, which enables us to assess the impact of a ceteris paribus increase in education on the degree of equity home bias. Our finding suggests that increasing the percentage of university graduates or the level of mathematical numeracy is likely to reduce the level of home bias. This finding is not only statistically but also economically important. To ascertain its magnitude, we calculate percentage point effects by dividing the coefficient value (marginal effect) with the predicted probability of the model.
Therefore, a 10% increase in tertiary education graduates leads to a 3.39% reduction in home bias 23 . An identical increase in PISA scores and financial skills will drop equity home bias by 1.24% and 7.22%, respectively 24 . The IV results show similar magnitudes for tertiary education and PISA scores. A 10% increase in tertiary education and PISA scores reduces 20 We present scatter plots with best-fitting regression lines in Figure A1 to document the strong relationship between equity home bias and tertiary education, mathematical numeracy and financial skills. On the other hand, the scatter plot shows a weak relationship between equity home bias and primary education with a very low correlation coefficient (0.13).
21 Following the bulk of the literature on firm-level behaviour, we instrument financial variables such as turnover ratio, trade, market capitalisation, current ratio, domestic credit and leverage using their own values lagged two times. 22 Results obtained by Seemingly Unrelated Regression (SUR) method are quantitatively similar to the OLS results implying that the error terms are uncorrelated.
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As noted above, these percentage effects are calculated based on the ratio of the coefficient to the predicted probability of the model. More specifically, in column 1 the point estimate of -0.260 is divided by the predicted probability of 76.81 and then multiplied by 10. 24 Note that the effect of financial skills is of a bigger magnitude compares to PISA scores. home bias by 6.09% and 2.57%, respectively. On the other hand, financial skills do not exert a significant impact on equity home bias indicating that the previous finding might be subject to endogeneity bias not controlled for in the OLS estimates. Overall, these results which highlight the effect of education on equity home bias are in line with Cole et al. (2012) and Graham et al. (2009) , who show that financial market participation increases if the education attained at the school level improves. Importantly, our results also confirm the findings of Karlsson and Nordén (2007) that higher levels of education are associated with lower equity home bias.
Next, we focus on the country-specific control variables used in the models 25 . We find that the coefficients on GDP growth and FDI are statistically insignificant with some marginal evidence that fast growing countries display a higher level of equity home bias.
With respect to information-related variables, we find that trade enters with a negative but insignificant coefficient in the equity home bias regression. Both labour force size and the English legal origin dummy, when significant, enter with the expected negative coefficients.
The former finding implies that greater participation in labour force is likely to have a positive impact on foreign portfolio diversification. The latter finding shows that countries that have English common law as their legal origin display lower levels of home bias as the investor and shareholder protection aspect of the legal origin helps in financial market development (La porta et al., 2008) .
Financial openness enters with the anticipated negative sign and is highly significant in all models estimated via OLS. This result shows that an increase in a country's financial openness is likely to reduce the equity home bias. This finding is in line with Wang (2009) and Mondria and Wu (2013) . While, turnover ratio is insignificant, we observe a negative and highly statistically significant coefficient for domestic credit which is a measure of financial depth. This suggests that an improvement in a country's liquidity and expansion of financial markets helps to attract more foreign investment, resulting in a negative relation with equity home bias.
Current ratio attains the expected negative sign, while leverage is quantitatively unimportant. Firms with a higher current ratio are in better financial shape and can attract more foreign investments (Edison and Warnock, 2004) . Thus, an increase in foreign investments tends to reduce equity home bias. The coefficient on the Euro dummy is 25 Table A4 provides the correlation matrix between all the explanatory variables which show that our variables do not suffer from high correlation.
consistently negative and highly significant. The point estimates indicate that countries within the Euro-area have lower home bias in equity portfolios as shown by De Moor and Vanpée (2013) . This result implies that countries with a common currency such as the Eurozone countries experience lower home bias in terms of equities (Baele et al., 2007) . Lastly, both the financial development dummy and stock market capitalisation are generally insignificant.
Regarding the IV diagnostics, the Kleibergen-Paap statistics reject the null hypothesis that the equation is underidentified. The Anderson-Rubin and Stock-Wright statistics, which are the weak instrument-robust inference tests, accept the null hypothesis that the coefficients of the excluded instruments are jointly equal to zero. Finally, the Hansen J statistic of the overidentifying restriction also shows that the instruments are valid 26 .
Accounting for different levels of financial development
Having identified a direct relationship between education and home bias, we now explore whether this link varies for countries with different levels of financial market development. Table 3 presents estimates for the interaction terms between education and
Fin.Dev and (1-Fin.Dev) dummies. The results reveal the heterogeneity between countries that is masked in the estimates for the full sample.
We report parameter estimates in Table 3 . The coefficients associated with the interaction terms are negative and significant for the less financially developed countries, while they are quantitatively unimportant for their developed counterparts. In other words, we find that improving education is likely to decrease the level of home bias for less financially developed economies. The magnitude of the interacted coefficients suggests an economically meaningful result. Specifically, a 10% increase in tertiary education and PISA scores will reduce home bias in less developed economies by 6.39% and 1.99%, respectively. The IV results show that a 10% increase in tertiary education and PISA scores will reduce home bias in less developed economies by 5.52% and 3.97%, respectively.
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To put it differently, we find that countries which are characterised by less developed financial markets exhibit a higher sensitivity of equity home bias to education. Tests of equality for the education coefficients between the two groups of countries indicate that the null hypothesis of equality can be rejected in all regression models. This is a novel finding 26 In addition to the statistics reported at the tables of results, we also employed the Anderson Rubin chi-square test and obtained identical p-values with the Anderson Rubin F-test. 27 The estimated coefficients on financial skills do not show any statistically significant impact on equity home bias when we split our countries on the basis of their financial development. One potential explanation for this finding might be the fact that financial skills are widespread across both developed and developing economies and we are unable to detect any heterogeneity.
which highlights that education has a differentiated effect in determining equity home bias in economies with less developed financial sector. Hence, it suggests that an increase in the percentage of University graduates and an improvement in mathematical numeracy in economies that display a lower level of equity market development can be a crucial factor in reducing equity home bias. Specifically, an increase in the level of education helps in strengthening the investor's competence that, in turn, encourages the investor to diversify his/her portfolio in terms of foreign investments. Lastly, with respect to the other control variables in the model, they retain their significance in most cases and behave as conjectured.
The effect of the most recent financial crisis
Our sample spans the most recent global financial crisis and as such it provides an interesting set-up to explore the impact of the crisis on portfolio diversification. We address the response to the crisis by examining the sensitivity of home bias to education in the 2007-2010 financial crisis. We report coefficients on variables interacted with the dummy variables Crisis and ( 1 -C r i s i s ) along with the dummies (Fin.Dev) and (1-Fin.Dev).
The results reported in Table 4 show the impact of the equity home bias in more and less financially developed economies during crisis and non-crisis periods. To begin with, the coefficients on the interaction terms are negative and significant for less financially developed economies in both crisis and non-crisis periods. The results imply that education plays a more important role in reducing the equity home bias in economies with lower levels of equity market development during the crisis and non-crisis periods compared to more financially advanced economies.
In terms of economic significance, the coefficient values imply important differences. In particular, during the crisis period, a 10% increase in tertiary education and PISA scores will lead to a reduction in the equity home bias of less financially developed economies by 6.36% and 3.09%, respectively. In tranquil periods, an identical increase in tertiary education and PISA scores will drop the equity home bias in less developed economies by 6.32% and 2.66%, respectively. The IV estimates show similar magnitudes. During the crisis period, a 10% increase in tertiary education and PISA scores will lead to a reduction in the equity home bias of less financially developed economies by 6.88% and 3.78%, respectively. In non-crisis periods, an identical increase in tertiary education and PISA scores will drop the equity home bias in less developed economies by 6.47% and 3.31%, respectively. The test of equality of the coefficients, which is reported at the foot of the table, shows a statistically significant difference between the above mentioned coefficients.
In summary, the greater sensitivities of equity home bias to changes in the level of education are documented for economies which exhibit lower levels of financial development during the crisis than outside. According to Eichengreen et al. (2006) , during adverse economic events foreign investors tend to escape emerging markets because these are characterised by lower liquidity, higher volatility and domestic risk. This finding was also noted in Mizen and Tsoukas (2012), who documented a substantial increase in the bond market external finance premium for the emerging Asian markets. This results in lower levels of foreign investments and higher degree of home bias in emerging markets. Thus, our finding suggests that having more university graduates, or a higher level of mathematical numeracy, reduces the extent of local equity home bias during the crisis, especially in less developed economies. This could be one important factor in ameliorating the adverse effects of financial crises with respect to international diversification.
Robustness tests
Alternative estimation methods
Given the panel dimension of our data-set, and to ensure that our results do not suffer from unobserved country-specific heterogeneity, we employ both random and fixed effects models. The estimates obtained from random and fixed effects are reported in columns 1-3 and 4-5 respectively of Table 5 . It is apparent that our main results are upheld. Under the classical assumptions, the random effects estimator is consistent and efficient if all the explanatory variables are uncorrelated with the individual effects. The estimates of the random effects model represent the average effect of education over equity home bias when education changes across time and between countries. More specifically, it shows a reduction in equity home bias by 3.51% and 1.02% when tertiary education and mathematical numeracy increase by 10% respectively, across time and between countries. On splitting the countries on the basis of financial development, the estimates show that a 10% increase in tertiary education and PISA scores reduces home bias by 5.58% and 1.98%, respectively, in the less developed countries. Finally, the estimates during the crisis period show that a 10% increase in tertiary education and PISA scores in less developed countries leads to a reduction in the equity home bias by 5.53% and 2.36% respectively, across time and between countries.
In tranquil periods, an identical increase in tertiary education and PISA scores in less developed countries will drop the equity home bias by 5.24% and 1.67% respectively, across time and between countries.
The fixed-effects model is aimed at examining the robustness of our findings within countries. We find that for a given country, as tertiary education and mathematical numeracy increase by 10% across time, equity home bias drops by 1.97% and 1.69%, respectively.
Further, we observe that a 10% increase in tertiary education reduces home bias in less developed countries by 2.95%. Finally, the estimates during the crisis period show a 10% increase in tertiary education and PISA scores leads to a reduction in the equity home bias across less developed countries by 2.90% and 2.32% respectively. In tranquil periods, an identical increase in tertiary education and PISA scores will drop the equity home bias in less developed countries by 2.14% and 1.87%, respectively 28 . Taking these results into consideration, we can conclude that employing both random and fixed effects methods does not make a substantial difference, suggesting that our results are robust to alternative estimation techniques.
An alternative measure of home bias and financial development
Next, we modify the measure of equity home bias in the spirit of Bekaert and Wang , where is the home bias measure in equation (2), is the market capitalisation of country for time period , is the world market capitalisation.
Columns 1-3 of Table 6 present the results using the scaled equity home bias the main measures of education in three panels that correspond to the estimated models. The baseline results in panel 1 are similar both quantitatively and qualitatively with those shown in section 5.1, which demonstrates the stability of the baseline model. Taking into account the differences between more and less financially developed economies in panel 2, the results indicate that tertiary education and mathematical numeracy reduce scaled equity home bias in less financially developed economies significantly compared to more financially developed economies. Further, in panel 3 we find that this effect is stronger during the crisis period for 28 The estimates of both random and fixed effects models show that the impact of financial skills on equity home bias remains largely insignificant.
the less developed economies. To sum up, we conclude that our results are robust to an alternative measure of home bias.
We also re-estimate the models from Tables 2 to 4 using an alternative measure of financial development and report the results for the main measures of education in columns 4-6 of Table 6 . In our main empirical results we used the average stock market capitalisation as a sorting device for more and less developed economies. In order to ensure that our results are not driven from the way that we divide our sample, we use a robust framework in order to achieve a good measure of financial development. In particular, we classify our countries into more and less financially developed using the mean of total value of stock traded to gross domestic product (GDP) ratio 29 . We construct a dummy variable (Fin.Dev2) which takes the value one for more developed economies and zero otherwise.
Our main findings are broadly confirmed that increasing tertiary education and mathematical numeracy are likely to lead to a reduction in the equity home bias. In addition, we confirm our finding that this effect is more important in the less developed economies compared to their more developed counterparts, especially during the financial crisis. Hence, we conclude that our main empirical results are robust to an alternative definition of financial development.
Tobit regressions
We employ a Tobit model to account for the fact that the dependent variable, equity home bias, is censored from above and below. Columns 1-3 of Table 7 report results of equity home bias with an upper limit of 90 and lower limit of 10, while columns 4-6 refer to an upper limit of 80 and a lower limit of 20 for the equity home bias.
The results confirm a negative and significant impact of tertiary education and mathematical numeracy on equity home bias. Further, we find that this negative effect is stronger for less financially developed countries, compared to their more developed counterparts. Finally, during both crisis and non-crisis periods education reduces equity home bias in less financially developed countries. Hence, we conclude that our results are robust to using Tobit models which account for the fact that the equity home bias is bounded from above and below.
Regressions for different sub-samples
To confirm that our results are not affected by any outliers i.e. countries which have extreme values of equity home bias, we run the regressions separately for the two groups of economies 30 . Columns 1-3 of Table 8 has an insignificant impact for more financially developed countries.
In Panel 2 we take into account the crisis and non-crisis periods and the results show that education helps to reduce equity home bias for less developed countries in both crisis and non-crisis periods, while education has an insignificant impact for more developed countries.
The test of equality for education also shows a significant difference between the coefficient values in crisis and non-crisis periods for less developed countries. Overall, we confirm that our results are qualitatively and quantitatively similar to the main results.
Conclusion
A number of studies published recently have identified that education matters in affecting the process of financial decision making. In this paper we ask whether education makes countries more likely to display a lower degree of home bias. We then take into account country-level heterogeneity and explore the above link when a crisis occurs. Credit availability has been widely cited as a constraint to expansion in Western countries during the recent crisis, but lower levels of education and habitual reliance on domestic portfolios could explain why home bias has remained at elevated levels in the developed economies through the early stages of the financial crisis.
This paper examines the impact of education on home bias in equity portfolios. Our results, based on a panel of economies that exhibit substantial heterogeneity in financial development during the period of 2001-2010, suggest that education plays a crucial role in the reduction of home bias in equity holdings. After separating countries into more and less developed groups, using average stock market capitalisation, we find that less developed 30 In our main results instead of estimating the models for different sub-samples we interact the education variable in all our specifications with dummy variables indicating different time periods or groups of economies. This approach allows us to avoid problems of endogenous sample selection; helps to gain degrees of freedom; and to take into consideration the fact that economies can transit between groups.
countries tend to benefit more in terms of a reduction in the equity home bias from an increase in the level of education compared to their more developed counterparts. We also find that the levels of education and numeracy of less financially developed economies were more sensitive to equity home bias during the global financial crisis than the more developed economies.
Our results are also policy relevant. The results presented in this paper suggest that maintaining high levels of education and numeracy would substantially increase international portfolio diversification. Hence, embedding financial education in a curriculum should be high on a policymaker's agenda, especially for emerging market economies. 
